Purification, Biochemical Analysis, and Structure Determination of JmjC Lysine Demethylases.
Jumonji C (JmjC) lysine demethylases (KDMs) catalyze the site- and state-specific demethylation of lysine residues in histone and nonhistone protein substrates. These enzymes have been implicated in diverse genomic processes, including epigenetic gene regulation, DNA damage response, DNA replication, and regulation of heterochromatin structure. In addition, a number of JmjC KDMs contribute to the incidence of numerous cancers, rendering them targets for the development of novel chemotherapeutic drugs. Using the JMJD2 KDM subfamily as representative examples, this chapter outlines strategies for purifying highly active, recombinant JmjC KDMs lacking inhibitory transition metal ions, characterizing kinetic parameters of these enzymes using a coupled fluorescent assay, and determining crystal structures of the enzymes in complex with methylated histone peptides. Together, these approaches provide a foundation for structural and biochemical characterization of the JmjC KDMs and facilitate efforts to identify small molecule inhibitors through high-throughput screening and structure-guided design.